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Research progress of catalpol
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Abstract: Catalpol, one of the effective components of Rehmannia glutinosa, has many pharmacological activities, such as anti-
inflammatory, antioxidant. We referred to the latest researches,making a review about the research progress of catalpol. This review
mainly includes physical and chemical properties, extraction techniques, pharmacological effects, and clinical evaluation. The
purpose is to provide a more meaningful basis for the clinical use of catalpol.
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Fig.1 Structure of catalpol

R 9 R AT 2k o T () B T 25 3 A 5 VA R SR B R vk
1 R SR K BEIE R BE B v, fE b Al B, N T fE

T ] i R A R R g SRURCR AT — RSB IR IO, R B
BEAETE , 4 F 2R CLHLO., % 40 F R Gy TR B SR IE" A A B R A
3624515 207200 °C, LRI 1. fi s DRREED LUK RSB BUE KA A kT
W ] 32 K R 5 T T AR R, bt CARERR IR IR i, 45 R B IR R S K
T H b o T, BT LA R R, Sk e 3 BOEREMEA
16, o 3l S Fa s ), 3.1 NM#HERZGHER

2 /N i AR BB S T R B R 2 B G

Y5 HEA : 2019-03-06
EeUE : HEHREAIE ST H (81874324) s KHERHL A H 7 4 (No.2018T12SN065)
FE—1EE : HRITR(1994—), T3, DU AL 502, 3 N 254030 1 2% 5 2538 1k 75
Tel: 18841138783 E-mail: zhangjiangnan1994@163.com
BEEE e, T, B, LA S, RN FH LB ) S AWHAE . Tel: 13052788031 E-mail : kexinliu@dlmedu.edu.cn



“assaa# Drug Evaluation Research 84255 88 2019488

- 1681 -

A S 32 B AL FE PO « 50 DA 0 D B o) i 401 i
[ ERA R F
3.0 BUHIACAE A PR REVE B IR T SR AE 455 A
(197N BR 14 d 5 R B, /)y BRUTE 5 38 3 ik ST 56 R 2 0
13 26w AN B 4 R T sk 2L, 58 B AR I LA LA B
VEF S 55 A0 IR B ) 384 om0 B i S-38 E Jie %
HARE =W 5-$2 FE M| W 2,8 1) 7K 7 (B AS 52 i 25 R
B B RR R B ELL KT, 3R A RE R B AT I B AR
FEVE T A A2 P X 5-32 B i e RGN S 10, i AS
RMEHYE LIRS E EEERGEN T
3.2 HGEINED ZAESOR VIR AR LA T B
N ERR A A W AR IR I R T3 G S AR R
(1) 2% S FHACAZ RE 77 5 3880 K i B2 Jo 0 g 1 v 8 45 A
VB AN A e H O A 1 AR T
K P, #2  Na'-K'ATP W fl Ca™ -Mg” ATP W 7%
PE k2B L HIRIE 78 B0, B I R I 5 A 2R fi
RIEE AT R EANRE, 8T 24 KR
AH OGBS 5 4% 3 T 205 5 A 08 A oG 1+ 42 v 2
Ti{%%[m—lﬂo
3.3 XIMEA MR BRI ER  ReREEY LR
A BRI S ENZ, 12.24.48 .72 h 45 245, IR R BLE
BAEMERTER , 53 SRR B 40 2 R 37 A Y
AT DATE BRI 5 A 6399 (12 d) i HLt AT BLAE 8K i it
[ (35 DF B, $E/n eI H A BRI R E A,
M AN A2 BRL 40 JE 2% 4 28 40 0 I R AR RAL AR
FH A H BT /DN SRS Hp, A T B I 25 b L BB /)N B A
% 2 R 2 A Tt A 4 B P 45349, A /) BRI 4 AR ASE Y
R IR E RN, RN R R EERRZ
R CLPS) 75 5 14 /05 Ji2 Jofi 4 PRIV 5, Ao B 8 2 P IR
TR (ROS) BRI, X B 8 B 2R BH Ao It 3ot ik
ARS8 R 1 7 AR T N 22 B i B R 4 G R R AR A
PERIY o 53 A0 b I A 38 Tk 42 A A4 o 12 ik A% R 1
S PN P 3 P SRR R T B IR KR AT R A R
FREE A P1-42(AP1-42) 5 S A 1 B2 E R 2
PG o Btz A, A e e o A A R R T
MBI AL RE R B TR I R 4 e, R I T 3
5 K R A 2 AR A
3.2 FPEmMEEFIIYERKRH L EER

1R 2 BF 57 3% W AR W2 R 0 82 Wk 145 25 30 420 B R O
AR o (0 iU B 7K ST, ELAR AL A4S BA R JL s (D
FEEEE L A B ER 1 AMPKal/2 [ 2635 , M i 5
I o /46 7 R R 35 L AN R B Z KT, BRI o B K
-, B0 db/db /IS BB R s (2) 280K A4 Ty e
T 72 1% PR 0 B 2 vp e 2 2 0 BB VR, R Y

ARG N T kIR ATP (7228, IR 8L T B IR
B % WL 23 Hp R A R N 28 bl 4k DNA % D15
(98D o AR5 3R BH b I 8 08 J ik o v i T B /B IR
W 2 75 5 108 RO /N BRCE BE LR I 2R R R T e S
A ALK IR 7K S22 5 (3) i Jok v S5 A 1 77 8 A 1K 0.1
mg/kg I, & BLAE B BE 34 0 IR 6 =5 5 000 B IR
KGR B A4 L A JULXT O 1 i 0 0 PR E8 L, S s B
T e 2 e J I 2 R = 0 R s DR B PR LB R B 22, A
T B ARG AL 7S 5 (40 AR B LA 7)o A 56 1 7 5K
VR 0L 55 76 267 B, 52 90 % T 5 4 5 T T 0 Ak 2 ik />
TOIXFRAE [ B 00 5% A B 1 1M B- A R JEE
(7K, i HLAE XU BB R 170 B K BRU R, e I 1 %
IREAE T 9%, 1t 7% W A Tl 1ok 4 o % R 7 2
PRI R G b i B- A HE JUR 1 20 06 >k 384 Jon 267 % 4 )
)EH;%[M] R

ik TR L Ak 24 7= 1) (AGEs) 38 1 175 5 48 il 15 i
PRIA FF RAE [ % Jg vh i OB AE F  f A 0F 7  BE
TR T 3l o 4 ) P AR AR (ROS) 77 A % T F- -
kB (NF-xB) i P4 K 1] AGEs /i 5 1 98 SE™, Ui B4
T BE AN B8 A R0 5B PR s 1 IR 7K T 5 H HL X b
PRI RORE AT IR U i P il o S s in it , A
X W PRI B A R e 1R R0 AL ) B vk 2 4 i A1
B R L1 7 BE PR O B AR A R T
Grb 10”7 i 45 g FAR W™ o B itb 2z Ab , e e ol b R
9 0 927 o PR S Bk S A AL B AT R 47
IR IT R -
33 ImME1ER

U JUAE B 8 R B, R e B A U R AR A S Liu
G TR T A0 6 T ol IR AR K ) B A RNR S
S8 B T M microRNA-200 #5423k A
HCT116 25 i B o Ji 40 A (0 240 B 0 72 5 Lin %R L
FE B 38 3L miR-146a A1 K i 36 i 4 )8 & (1
16 (MMP16) [ 32 1 Sk 11 1) 7L 11 g 4 A 1 384 B - 112
BEILP T 5 A W AT R DA Bl I Smad2/3 Al
NF-«B {5 "5 18 1 1 2% 3% 40 1) N 3E /) 200 i it s 4 ff v
A A K 7 -B1 (TGF-B1) i 5 19 & Bz 18] 7 #%
e Zha 54 A I E 3 O T 4 RE R iR if
B R AN ] CT26 45 i e 240 M i A2 KRR 28 5 it
Ab e B W O SRR TS O TR AR 2k R &
(caspase) K #fi 1] & 42 Jn 38 N JB5 B e T24 19
e,
34 LCMERGHIER

FH K BRUVE i 0 2500 JUL 2 i 22 (H9c2) 4 f 5 5
T EAE(H,0,) , H FH A B A B, F 50 %500 U 48



+ 1682 -

“ussaa# Drug Evaluation Research 842555 88 20198 8

LA 5 25 SR R BLARE Tl 3ok 47 4% HU oA T MLk e
LT ORAPAE IR i 18] 70 53 T 40 i (BMSCs) B A
AN A& VE T O WUEEZE (MDD B4 %5007 7%, B B i Ak
HEA] {2 33 BMSCs [ 47 7% A I A& 9 %7 A6 K TR 1) 2
W, FEE T MIYE T RCREY s 1 78 O L ifiL/ P8
EMIR #5455, 3k 48 0 A B2 £k CONOO™) JE 1 5
KA L 0 R 45, B9 I e J e D
55 ONOO-TE K H& AL £ %5 MI/R 45477 100 JIE £R 37 1
FA®T, 53 AR B AR 66 38 O WL 4R 77, U817 Apelin/
AP B A0 1 0o L2 B V8 T 5K 2 3% MI/R™ ; Lin
ST TR B OE I 3R 40 B RO o M R
AR WUSR L A O JIE CRAPE FH

SIS, AW R IE , 1 mmol/L F: i 5 A
B 5 ik A 2 4B CHUVEC) FALJ2 (388 35 1 30 25 38 T
NG T JOE R BRI, $R 7 1 R REALE 980 7 T Y
PERM . TERRR AT K SRR ZY o, e I A 2 3 A St if
BB A R AR A A OC 25 B R AR, AR B T X
1A e S
35 Hib

FH T H Bt 28 B S (R R 1 e Tt JF A 2 )
Bt B R EFH . 75 AR 2 8l/D-1- AL bk %15 3
(1 718 BB T3 4 A A J e 0 o NF-«B I8 2 3
WS 21 F AT AR B R B SR DR IR 1 -2 (Nef2) 3 36
T I 1) T A B B SR AR T N BRSSP AL

FA, 9 4 5 AT i 72 A ROS 5 5 DNA $i 4% A
FFET:, WF 50 R B, 5 B R 38 1ok P A% 40 i 9 ROS 1)
FEAE R AR B AR AE A, F8 s FL B TBUR B i
TR

BT R I, FERERE N T 4% HU R S B L K
M ZELRMIZHRE T, N EK T & R
i, 5 28 7K ST 14 6k 55 B 0 AR T A ) 38 o 28 e
(7175 5 AR A O
4 I&ERIFNH

B TCANN 345 1911452 52 =) 0 W 1 225 e F= R V)
bR 2, o R R BRI A, R IR T A
AR B PTIR T AT B AL, 7F 48 A H O BE U7 1 45
I, 76 H2 52 FERE IR YT I B AU LR T A 8L
IR T A DA W3, 45 SRR B T REEE I R
WA . AT R R B YR T R R 0 A 45 e R
R R Rk D I HL R AR A R e A A
G0, % 45 FAUE B R B PR 1 I R
Bk
5 RERRE

FelE R X 2B EHLAEEATAEG)

T2 B 245 P (B AT S P A 5%, (ELRE X e BRI 7 22 A 4R
R 15 B A S at ka6 B B, B RO F 470 8 3 1k
FENR PR T VRAG » 5% T FoAth 25 BRAE FH (01l PR V-5 AR
Xt BRI Z 5 BT DL i 5 N B 2 BUBIE 7T R R
I PR 6 37 R A, A L L Bl R 3 R 4

N

SEHR

[1] Zhou W X, Cheng X R, Zhang Y X. Effect of Liuwei
Dihuang decoction, a traditional Chinese medicinal
prescription, on the neuroendocrine immunomodulation
network [J]. Pharmacol Therapeut, 2016, 162: 170-178.

[2] Lin L, Wang Q H, Yi Y X, et al. Liuwei dihuang pills
enhance the effect of western medicine in treating
diabetic nephropathy: a meta-analysis of randomized
controlled trials [J]. Evid Based Complement Alternat
Med, 2016, 2016: 1-9.

[3] Tong S Q, Chen L, Zhang Q, et al. Separation of catalpol
from Rehmannia glutinosa libosch. by high-speed
countercurrent chromatography [J]. J Chromatogr Sci,
2015, 53(5): 725-729.

(4] GKF5WE . FEEEXT D- FUHE 5 /N Bl 22 fR 37 1 T B
50 [D]. Kk KIEH 1K, 2008.

[5] 3 W . Moss v RE B K SR B L Z AT Sk e [J]. Rk RHE
5% ,2016(11): 65-66.

(6] W B, 5K 4L, DR AE 3R, 25 . WA R 2> BT U0 Ak 2R 1 v 4
WL ZH ). BT TR, 2014, 43(2): 69-72.

(71 EWIE, (LA, XU, 55 . ok B S IOV B R
L2 GE [J]. 17 BT E 2% B 5 # (B 2R L5 AR), 2009,
22(1): 114-117.

(8] I, T 3C. Wbt 2 15 7 3B 2 TR R & B s
[7]. AL B2, 2009, 37(28): 13788-13789, 13792.

(9] “EHIIE, JRURGHE, XM A, 55 . LA AL A S IR
o B R B B L2 (9], 4L 9% ARk 2 4R, 2010, 26(1):
163-167.

[10] % I, KB =, £ %, 55 Hu o oobe B R B S 100 1Y
INFIR I T 20T 7T [J]. 7 RIS 24 27 B2 4 4k, 2017, 38
(1): 39-42.

[11] Wang J M, Cui Y, Feng W S, et al. Involvement of the
central monoaminergic system in the antidepressant-like
effect of catalpol in mice [J]. Biosci Trends, 2014, 8(5):
248-252.

[12] Zhang X, Jiang B, Li Z, et al. Catalpol ameliorates
cognition deficits and attenuates oxidative damage in the
brain of senescent mice induced by d-galactose [J].
Pharmacol Biochem Behav, 2007, 88(1): 64-72.

[13] Liu J, He Q J, Zou W, et al. Catalpol increases
hippocampal neuroplasticity and up-regulates PKC and



“assaa# Drug Evaluation Research 84255 88 2019488

- 1683 -

[14]

[15]

[17]

[18]

[19]

(20]

[21]

[22]

[23]

[24]

[25]

BDNF in the aged rats [J]. Brain Res, 2006, 1123(1):
68-79.

Xia Z M, Wang F F, Zhou S, et al. Catalpol protects
synaptic proteins from beta-amyloid induced neuron
injury and improves cognitive functions in aged rats [J].
Oncotarget, 2017, 8(41): 69303-69315.

LiDQ,LiY, Liu Y X, et al. Catalpol prevents the loss of
CAL1 hippocampal neurons and reduces working errors in
gerbils after ischemia-reperfusion injury [J].
2005, 46(8): 845-851.

Jiang B, Zhang H, Bi J, et al. Neuroprotective activities
of catalpol on MPP+/MPTP-induced neurotoxicity [J].
Neurological Research, 2008, 30(6): 639-644.

Tian Y Y, An L J, Jiang L, et al. Catalpol protects

Toxicon,

dopaminergic neurons from LPS-induced neurotoxicity in
mesencephalic neuron-glia cultures [J]. Life Sci, 2006, 80
(3): 193-199.

Liang J H, Du J, Xu L D, et al. Catalpol protects primary
cultured cortical neurons induced by ABl - 42 through a
mitochondrial-dependent
Neurochemistry International, 2009, 55(8): 741-746.

Bi J, Wang X B, Chen L, et al. Catalpol protects
MPTP

attenuation  of

caspase pathway [J].

mesencephalic  neurons  against induced

neurotoxicity  via mitochondrial
dysfunction and MAO-B activity [J]. Toxicology in Vitro,
2008, 22(8): 1883-1889.

Bi J, Jiang B, Liu J H, et al. Protective effects of catalpol
stress

Lett,

against H,0,-induced oxidative in astrocytes

primary cultures [J]. Neurosci 2008, 442(3):
224-227.

Bao Q W, Shen X Z, Qian L, et al. Anti-diabetic activities
of catalpol in db/db mice [J].
Pharmacol, 2016, 20(2): 153.

Li X, Xu Z, Jiang Z, et al. Hypoglycemic effect of

Korean J Physiol

catalpol on high-fat diet/streptozotocin-induced diabetic
mice by skeletal muscle mitochondrial
biogenesis [J]. Acta Biochim Biophys Sin, 2014, 46(9):
738-748.

Huang W J, Niu H S, Lin M H, et al. Antihyperglycemic

increasing

effect of catalpol in streptozotocin-induced diabetic rats
[7]. J Nat Prod, 2010, 73(6): 1170-1172.

Shieh J P, Cheng K C, Chung H H, et al. Plasma glucose
lowering mechanisms of catalpol, an active principle
from roots of rehmannia glutinosa, in streptozotocin-
induced diabetic rats [J]. J Agric Food Chem, 2011, 59
(8): 3747-3753.

Choi H J, Jang H J, Chung T W, et al. Catalpol suppresses
advanced glycation end-products-induced inflammatory

responses through inhibition of reactive oxygen species

[26]

[29]

[30]

[31]

[32]

[33]

[33]

[36]

[37]

in human monocytic THP-1 cells [J]. Fitoterapia, 2013,
86: 19-28.

Dong Z, Chen C X. Effect of catalpol on diabetic
nephropathy in rats [J]. Phytomedicine, 2013, 20(11):
1023-1029.

Yang S S, Deng H C, Zhang Q Z, et al. Amelioration of
diabetic mouse nephropathy by catalpol correlates with
down-regulation of grb10 expression and activation of
insulin-like growth factor 1/ insulin-like growth factor 1
receptor signaling [J]. PLoS One, 2016, 11(3): e0151857.
Jiang P, Xiang L, Chen Z, et al. Catalpol alleviates renal
damage by improving lipid metabolism in diabetic db/db
mice [J]. Am J Transl Res, 2018, 10(6): 1750-1761.

Wang C F, Li D Q, Xue HY, et al. Oral supplementation
of catalpol ameliorates diabetic encephalopathy in rats
[J]. Brain Res, 2010, 1307: 158-165.

Lin C M, Wang B W, Fang W J, et al. Catalpol
ameliorates neointimal hyperplasia in diabetic rats [J].
Planta Med, 2019: doi: 10.1055/a-0818-3689..

LiuJ Y, Zheng C Z, Hao X P, et al. Catalpol ameliorates
diabetic atherosclerosis in diabetic rabbits [J]. Am J
Transl Res, 2016, 8(10): 4278.

Liu L, Gao H W, Wang H B, et al. Catalpol promotes
cellular apoptosis in human HCT116 colorectal cancer
cells via microRNA-200 and the downregulation of PI,K-
Akt signaling pathway [J]. Oncol Lett, 2017, 14(3): 3741-
3747.

Liu C, Wu F, Liu Y W, et al. Catalpol suppresses
proliferation and facilitates apoptosis of MCF-7 breast
cancer cells through upregulating microRNA-146a and
downregulating matrix metalloproteinase-16 expression
[J]. Mol Med Rep, 2015, 12(5): 7609-7614.

Wang Z P, Lu Y, Sheng B, et al. Catalpol inhibits TGF-f1-
induced epithelial-mesenchymal transition in human non
- small-cell lung cancer cells through the inactivation of
Smad2/3 and NF- kB signaling pathways [J]. J Cell
Biochem, 2019, 120(2): 2251-2258.

Zhu P T, Wu Y, Yang A H, et al. Catalpol suppressed
proliferation, growth and invasion of CT26 colon cancer
by inhibiting inflammation and tumor angiogenesis [J].
Biomed Pharmacother, 2017, 95: 68-76.

Jin D, Cao M, Mu X, et al. Catalpol inhibited the
proliferation of T24 human bladder cancer cells by
inducing apoptosis through the blockade of akt-mediated
anti-apoptotic signaling [J]. Cell Biochem Biophys, 2015,
71(3): 1349-1356.

Hu L A, Sun Y K, Zhang H S, et al. Catalpol inhibits
hydrogen cardiac

apoptosis  in peroxide-induced

myocytes through a mitochondrial-dependent caspase



+ 1684 -

“ussaa# Drug Evaluation Research 842555 88 20198 8

[38]

[39]

[41]

[42]

pathway [J]. Biosci Rep, 2016, 36(3): ¢00348.

Ju X G, Xue D G, Wang T, et al. Catalpol promotes the
survival and VEGF secretion of bone marrow-derived
stem cells and their role in myocardial repair after
myocardial infarction in rats [J]. Cardiovasc Toxicol,
2018, 18(5): 471-481.

Huang C L, Cui Y L, Ji L L, et al. Catalpol decreases
formation and exerts

peroxynitrite consequently

cardioprotective effects against
insult [J]. Pharm Biol, 2013, 51(4): 463-473.

F Bi, Y Xu, Q Sun. Catalpol pretreatment attenuates

ischemia/reperfusion

cardiac dysfunction following myocardial infarction in
rats [J]. Anatol J Cardiol, 2018, 19(5): 296-302

Lin C, Lu Y, Yan X J, et al. Catalpol protects glucose-
deprived rat embryonic cardiac cells by inducing
mitophagy and modulating estrogen receptor [J]. Biomed
Pharmacother, 2017, 89: 973-982.

Zhang C Q, Liu Q F, Dong F Y, et al. Catalpol
downregulates vascular endothelial-cadherin expression

and induces vascular hyperpermeability [J]. Mol Med

[43]

[44]

[45]

[46]

[47]

Rep, 2016, 13(1): 373-378.

Han Y, Shen M, Tang li-yuan, et al. Antiangiogenic
effects of catalpol on rat corneali;’sneovascularization
[J]. Mol Med Report, 2017: 2187-2194.

Zhang H G, Jia R C, Wang F J, et al. Catalpol protects
mice

against  Lipopolysaccharide/D-galactosamine-

induced acute liver injury through inhibiting
inflammatory and oxidative response [J]. Oncotarget,
2018, 9(3): 3887-3894.

Chen C, Chen Z, Xu F, et al. Radio-protective effect of
catalpol in cultured cells and mice [J]. J Radiat Res,
2013, 54(1): 76-82.

Seo H W, Cheon S M, Lee M H, et al. Catalpol modulates
lifespan via DAF-16/FOXO and SKN-1/nrf2 activation
incaenorhabditis elegans [J]. Evid Based Complement
Alternat Med, 2015, 2015: 1-10.

Fei B G, Dai W, Zhao S H. Efficacy, safety, and cost of
therapy of the traditional Chinese medicine, catalpol, in
patients following surgical resection for locally advanced

colon cancer [J]. Med Sci Monit, 2018, 24: 3184-3192.



